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Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008a) 
r mi „ = 0.592, r m „ = 0.829 

Refinement 

R[F 2 > 2a(F 2 )] = 0.052 

wR(F 2 ) = 0.127 

S = 1.00 

4224 reflections 

307 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



6984 measured reflections 
4224 independent reflections 
2923 reflections with / > 2cr(/) 
R<„, = 0.036 



H-atom parameters constrained 
A/w = 0.40 e A~ 3 
A,o min = -0.49 e A~ 3 
Absolute structure: Flack (1983), 

with 1883 Friedel pairs 
Flack parameter: 0.60 (4) 
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D-H-A 


cis-msi- 


•Ol 


0.97 


2.46 


3.210 (9) 


133 


C15-H152- 


■Ol' 


0.97 


2.25 


3.098 (9) 


145 



Symmetry code: (i) — x + 2, y - 



In the title compound, [Fe2(C 5 H5)2(C lg H 16 0)] CH 2 Cl 2 , the 
C=C bonds both adopt E conformations. In one ferrocenyl 
group, the five-membered rings are in a near-eclipsed 
conformation, whereas in the other they are mutually rotated 
by ca 21.5°. The central cyclohexanone ring adopts a sofa 
conformation. In the crystal, the dichloromethane solvent 
moleucle forms C— H- ■ O hydrogen bonds to the organome- 
tallic molecules to generate [010] chains of alternating solvent 
and organometallic species. 

Related literature 

For our ongoing research in this area, see: Long et al. (2008); 
Liu & Guo (2010); Liu et al. (2008). For synthesis, see: Bai et al. 
(2004). 




CH.C1- 



Experimental 

Crystal data 

[Fe 2 (C 5 H 5 ) 2 (C 18 H 16 0)] ■ CH 2 C1 2 

M r = 575.11 

Monoclinic, P2j 

a = 9.417 (4) A 

b = 9.330 (4) A 

c = 14.449 (6) A 

P = 100.127 (5)° 



V = 1249.7 (8) A 3 
Z = 2 

Mo Ka radiation 
/i = 1.40 mirT 1 
T = 296 K 

0.42 x 0.16 x 0.14 mm 



Table 2 

Dihedral angles (°) for selected planes. 



Atoms denning 
plane 



1-Plane Cpsl-Plane Cpl-Plane Cp2-Plane 



1-Plane 

Cpsl-Plane 

Cpl-Plane 

Cp2-Plane 

Cps2-Plane 



01/C12/C16/C17 

C19-C23 

C24-C28 

C1-C5 

C6-C10 



11.2 (4) 
10.5 (6) 
19.4 (5) 

20.3 (4) 



1.2 (6) 

9.3 (5) 
10.0 (5) 



9.4 (6) 
10.1 (6) 



1.1 (5) 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 20086); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 20086); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 20086). 

The authors thank the Natural Science Foundation of China 
(grant No. 20873101) and Tianshui Normal University (grant 
No. TSB0715) for financial support of this work. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6805). 
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(2£,6£)-2,6-Bis(ferrocenylmethylidene)cyclohexanone dichloromethane 
monosolvate 

Shi-Jia Long, Wu Yang and Yong-Hong Liu 
Comment 

As part of our ongoing studies of ferrocenyl derivatives (Long et al, 2008; Liu et al, 2008; Liu & Guo, 2010) we now 
report the structure of the title compound. 

The molecule of the title compound (I) exists as the most stable configuration of (.E^-isomer (Fig.l). In the two 
ferrocenyl moieties Fel atom is further to the plane of Cpsl (the substituted cyclopentadienyl ring) (Table 1) and nearer 
to the plane of Cpl (the unsubstituted cyclopentadienyl ring) but Fe2 atom is nearer to the plane of Cps2 and further to 
the plane of Cp2, just in reverse manner, with distances of Fel to Cgl and Cgsl (Cg and Cgs are respectively the centers 
of Cp and Cps in the every ferroceneyl group) 1.649 (5) A and 1.641 (4) A, respectively, and these of Fe2 to Cgs2 and 
Cg2 1.635 (4) A and 1.651 (4) A, respectively. The two planes of Cp and Cps in the every ferrocenyl group are almost 
parallel because the dihedral angles of Cpl to Cpsl and Cp2 to Cps2 are 1.1 (5)° and 1.2 (6)° (Table 2), respectively. 

The angles of Cgsl — Fel — Cgl and Cgs2 — Fe2 — Cg2 are 177.9 (2) and 179.1 (2)°, respectively. The correlative 
carbon atoms in Cpl and Cpsl of ferrocenyl moiety containing Fel atom are in an eclipsed conformation but these of 
containing Fe2 in a slightly cross one because the five pseudo-torsion angles is in the ranges of 4.9 (2)-6.7 (3)° and 
22.0 (2)— 2 1 . 1 (3). All the ferrocenyl data lie in the normal range and just like our previous reported data (Long et al, 
2008; Liu et al, 2008; Liu & Guo, 2010). 

The conjugated bridge atoms ofCll,C12, 01,06, C17 and CI 8 are almost co-plane with the plane- 1 (determined by 
perfect co-plane atoms of CI 2, 01,C16 and CI 7). The central cyclohexanone ring adopts an safa conformation beause 
C15 are also co-plane with the plane-1 but C13 and C14 deprivete - 0.101 (8) and 0.669 (8)(8) A from the plane, 
respectively. 

In the crystal, the molecules are linked by two C — H— O hydrogen-bonds. 
Experimental 

Under the protection of argon gas a total of powder potassium hydroxide (1.68 g, 0.03 mol), ferrocenecarboxaldehyde 
(4.28 g, 0.02 mol) and cyclohexanone (0.98 g, 0.01 mol) were dissolved in 50 ml ethanol and the mixture solution was 
reacted in a microwave (700 W, generating 2450 MHz frequency) refluxing system for 3 min. Then the red mixture solid 
was poured into 40 ml water, filtered off, washed with water and and a water/ethanol (1:1) mixture three times. After 
drying and recrystallization from 95% ethanol, the title compound (4.20 g) was obtained, yield 85.5% and m.p. 436.5- 
437.8 K (lit. 435.5-436.5; Bai et al, 2004). Orange needles were obtained by slow evaporation of a solution of the solid 
in dichloromethane/ether (9:1 volume ratio) at room temperature over a period of 8 d. 
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Refinement 

After their location in a difference map, all H atoms were fixed geometrically at ideal positions and allowed to ride on the 
parent C atoms, with C— H distances of 0.93 A (aryl) and 0.97 A (CH 2 ), and with U iS0 (U) values of 1.2t/ eq (C). 

Computing details 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Broker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008Z>); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008&); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: 
SHELXTL (Sheldrick, 20086). 




Figure 1 

The molecular structure of the title compound, showing 30% probability ellipsoids. 
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Figure 2 

Part of the crystal structure of the title compound, showing the two C — H-0 intermolecular hydrogen-bonds linking the 
molecules into [010] chains. For the sake of clarity, H atoms not involved in hydrogen bonding have been omitted. 

(2f,6f)-2,6-Bis(ferrocenylmethylidene)cyclohexanone dichloromethane monosolvate 



Crystal data 

[Fe 2 (C 5 H 5 ) 2 (C 18 H 16 0)]CH 2 Cl 2 

M r = 575.11 

Monoclinic, P2i 

Hall symbol: P 2yb 

a = 9.417 (4) A 

b = 9.330 (4) A 

c = 14.449 (6) A 

£=100.127 (5)° 

V= 1249.7 (8) A 3 

Z=2 



F(000) = 592 

D x = 1.528 MgirT 3 

Melting point < 436 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1462 reflections 

(9 = 2.6-22.3° 

// = 1.40 mnr 1 

T=296K 

Needle, orange 

0.42 x 0.16 x 0.14 mm 



Data collection 

Bruker SMART CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and a> scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2008a) 



0.592, T m 



0.829 



6984 measured reflections 
4224 independent reflections 
2923 reflections with I> 2<r(7) 
R mt = 0.036 

^max = 25.0°, 9 min = 1.4° 

/z = -ll->-10 
/ = -17->15 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > laiF 1 )] = 0.052 
wR(F 2 ) = 0.127 
S = 1.00 
4224 reflections 
307 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CI 
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0.109* 
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0.2625 (3) 


0.47016(17) 
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0.47321 (9) 
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0.0430 (3) 
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0.83256 (5) 
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Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll^F 2 ) + (0.0556P) 2 + 0.3275P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
A/w = 0.40 e A~ 3 
A/w = -0.49 e A" 3 

Absolute structure: Flack (1983), with how 
many Friedel pairs? 

Flack parameter: 0.60 (4) 
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Atomic displacement parameters (A 2 ) 
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U.UDZ (4) 


A AA 1 //I A 

— U.UU1 (4) 


A A 1 A /"I A 

U.U1U (3) 


A AA1 //1\ 

U.UU3 (4) 


C15 


A AT 0. /"2\ 
U.U33 (3) 


A AOO 

U.Uoo (o) 


A A/1 O 

U.U48 (3) 


A A 1 A f A\ 
— U.U14 (4) 


A AAl 

U.UU3 (3) 


A AA1 { A\ 

U.UU3 (4J 


p/i 
C4 


U.U fy \p) 


A A/l O (£\ 

U.U4o (oj 


U.Uoo [p) 


A AA1 

U.UU3 {D ) 


A AO/1 /CA 

U.UZ4 yj) 


A AA< /'^A 

— U.UUj ( J ) 


C3 


A AT/1 /'AA 

U.U /4 (o) 


A AO/: /n\ 


A A^ 1 /<A 

U.UM (p ) 


U.U3Z (o) 


A A 1 1 ( A\ 
U.U 11 (4J 


A AA1 fZ\ 

U.UU3 (p ) 


P 1 A 

C14 


U.Uzs (J) 


U.U^o (o) 


A A/1 1 /I \ 

U.U43 (3) 


A AAA /"I A 

— u.uuy (3) 


A AAO /I \ 

U.UU5 (3) 


A AA1 f A \ 

— U.UU3 (4) 


p. 1 
Ul 


A A/1 1 f r l\ 

U.U41 (3) 


A A/^O 

U.Uoz (3) 


A ACA /"J\ 

O.U^O (3) 


A A 1 C f)\ 

—U.U ID (2) 


A AAC /OA 

U.UU3 (z) 


A AA£ ZO\ 

U.UUo (z) 


POO 

Czs 


U.Uoo (o) 


u.izo <y) 


A A A O /CA 

U.U4o (j) 


U.U4o (o) 


A AAA SA\ 

— u.uuy (4) 


A AA/1 

— U.UU4 (o) 


PO 

Cz 


a Ai £ //i \ 
U.U3o (4) 


u.u^3 ( /) 


U.Uo / (o) 


A AAA fZ\ 

U.UUU (3 ) 


A A 1 O ( A\ 

U.Ulz (4J 


A AO 1 /£\ 

— U.Uzl {o) 


PC 


A AOO /H\ 

U.USS ( /) 


U.U/o (/) 


A AC 1 /C\ 

U.UM {j) 


A A1 H (£\ 

U.U1 / (o) 


A AAC (A \ 

U.UUd (4) 


A AO 1 /CA 

—U.Uzl (j) 


PTC 
C25 


A AjCA 

U.UoU (o) 


U.U/1 (/) 


A 1 OA SCi\ 

U.lzU (V) 


A A1 1 /C\ 


A AAO f£.\ 

—U.UUz (o) 


A A/1 1 /T\ 

-U.U43 (/) 


P 1 


A AO/1 //;a 

U.U84 (o) 


U.U/3 (oj 


A AT/1 /CA 
U.U /4 (j) 


A AAA fH\ 

U.UUU ( /) 


A A/1 A (A \ 

U.U44 (4) 


A AAA f£.\ 

U.UUU (o) 


p£ 
Co 


A A^A fZ\ 

u.UjU p ; 


A A^O /'^A 
U.UjZ (j) 


A A^O SZ\ 


A AAO ( A\ 

U.UUo (4J 


A AAO (A \ 

U.UUz (4) 


A AAO (A \ 
— U.UU5 (4) 


pn 
C1J 


A A/1 A 
U.U4U (J) 


A AC n //1\ 

u.u:>y (4j 


A A/1 C /"J\ 

U.U4j (j) 


A AAO //l \ 

— U.UU3 (4) 


a c\(\n a\ 
U.UU / (3) 


A AAT ( A\ 
U.UU / (4) 


P1£ 

C16 


A AT7 //I \ 

U.U37 (4) 


A AC 1 / /I \ 

0.051 (4) 


A AT O / A\ 

0.038 (4) 


A AAC /">\ 

-0.005 (3) 


A AAO /I \ 

0.008 (3) 


A A AT /"?\ 

-0.007 (3) 


Cz4 


U.U/ / (/J 


a a^o /T\ 
U.Uoo (/) 


0.113 (9) 


U.U13 (6) 


n A1 o tn\ 
U.Ulo (/) 


A A 1 T {£\ 

0.U1 / (6) 


ci ? 




u.uj y y-r f 


0 0S1 r4"> 

\J.\JJ 1 ^T- ^ 


0 000 (V\ 

VJ.UUVJ ^ 


0 006 (X\ 


-0 00? (Vi 


C26 


0.124 (9) 


0.104 (9) 


0.051 (5) 


0.056 (7) 


0.031 (6) 


-0.011 (6) 


C12S 


0.0900(15) 


0.0893 (18) 


0.0846 (13) 


-0.0011 (16) 


0.0246(11) 


0.0082 (15) 


CIS 


0.040 (4) 


0.059 (5) 


0.073 (5) 


0.006 (4) 


-0.002 (3) 


0.003 (4) 


C9 


0.043 (4) 


0.088 (6) 


0.052 (4) 


0.011 (5) 


0.004 (3) 


0.010(5) 


C8 


0.049 (4) 


0.100 (8) 


0.056 (4) 


0.022 (5) 


0.019(3) 


0.010(5) 



Geometric parameters (A, ") 


C7— C8 


1.405 (11) 


Cll— C10 


1.458 (8) 


C7— C6 


1.424(10) 


Cll— Hll 


0.9300 


C7— Fe2 


2.032 (8) 


C10— C6 


1.424 (9) 


C7— H7 


0.9300 


C10— C9 


1.425 (11) 


C27— C28 


1.401 (14) 


CI 9— C23 


1.429 (9) 


C27— C26 


1.415 (13) 


C23— H23 


0.9300 


C27— Fel 


2.033 (8) 


C15— C14 


1.502 (8) 


C27— H27 


0.9300 


C15— C16 


1.512(8) 


C11S— CIS 


1.770 (7) 


C15— H15A 


0.9700 


Fel— C26 


2.007 (8) 


C15— H15B 


0.9700 


Fel— C25 


2.019(9) 


C4— C5 


1.390 (11) 


Fel— C24 


2.027 (10) 


C4— C3 


1.395 (11) 


Fel— C23 


2.030 (8) 


C4— H4 


0.9300 


Fel— C22 


2.037 (7) 


C3— C2 


1.386 (13) 


Fel— C28 


2.039 (8) 


C3— H3 


0.9300 


Fel— C20 


2.043 (6) 


C14— C13 


1.524 (8) 


Fel— C19 


2.044 (7) 


C14— H14A 


0.9700 


Fel— C21 


2.045 (7) 


C14— H14B 


0.9700 


Fe2— C3 


2.020 (8) 


C28— C24 


1.370 (14) 


Fe2— C8 


2.025 (7) 


C28— H28 


0.9300 


Fe2— CI 


2.028 (7) 


C2— CI 


1.388 (10) 
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Fe2 — Co 


2.029 (8) 


C2 — Hz 


A AT AA 

0.9300 


Fe2 — C9 


i a*) a //~\ 

2.034 (6) 


C5 — CI 


1 TOO /1")\ 

1.388 (13) 


Fez — C2 


I A") A /T\ 

2.034 (7) 


/- C TTC 

C5 — H5 


A A"> A A 

0.9300 


r ez — C4 


i A") /i /a\ 

2.034 (9) 


/-IOC /™"~) A 

Cz5 — CZ4 


1.362 (13) 


T7„1 P C 

Fe2 — C5 


2.038 (8) 


C25 — C26 


1 ">zn /n\ 

1.363 (13) 


Fe2 — C 1 0 


I AC") /T\ 

2.053 (7) 


C25 — H25 


A A") A A 

0.9300 


p 1 -7 p, 1 

C17 — Ol 


1.232 (8) 


f < 1 TT1 

CI — HI 


A A"> A A 

0.9300 


C17 — C12 


1 A CO iO\ 

1.468 (8) 


Co — Ho 


A AT AA 

0.9300 


C17 — C16 


1 -1 O A (0\ 

1.484 (8) 


pn pii 

C13 — C12 


1 f AA /A\ 

1.500 (9) 


C20 — C21 


1 a ^ a /n\ 

1.434 (9) 


C13 — H13A 


A AT A A 

0.9700 


C20 — C19 


1.436 (9) 


C13 — H13B 


A AT A A 

0.9700 


p i a t y> a 

C20 — H20 


A A"> A A 

0.9300 


C24 — H24 


A A"> A A 

0.9300 


C21 — CZZ 


1 a / 1 a\ 

1.402 (10) 


Czo — HZ 6 


A ATAA 

0.9300 


P1 1 Tn 1 

C21 — H21 


A A"> A A 

0.9300 


C12S — CIS 


1.738 (7) 


C18— C16 


1.335 (8) 


CIS— H1S1 


0.9700 


C18— C19 


1.453 (8) 


CIS— H1S2 


0.9700 


rii o T T 1 O 

C18 — HI 8 


A fllAA 

0.9300 


C9 — C8 


1 A A O / A\ 

1.443 (9) 


C22 — C23 


1 a 1 a /n\ 

1.414 (9) 


C9 — H9 


0.9300 


C22 — H22 


A A"> A A 

0.9300 


/- ' o T TO 

C8 — H8 


A A") AA 

0.9300 


Cll — C12 


1.346 (8) 






p o /-in p /- 

C8 — C7 — Co 


107.1 (7) 


Fel — C22 — H22 


126.3 


/" • o pi^7 l -1 

C8 — C7 — Fe2 


69.5 (5) 


C12 — Cll — C10 


1 O 1 C /Pi 

131.5 (6) 


Co — C7 — Fe2 


£L A A ( A \ 

69.4 (4) 


PH pi 1 TT11 

Clz — Cll — Hll 


114.2 


C8 — C / — H / 


lz6.4 


C 1 U — C 1 1 — H 1 1 


1 14. Z 


Co — C7 — H7 


126.4 


C6 — C10 — C9 


107.1 (6) 


Fe2 — C7 — H7 


126.3 


C6 — C10 — Cll 


122.5 (6) 


PTO PI "7 PL / 

C28 — C27 — C26 


1 ac c /n\ 

105.5 (9) 


C • l\ P1A pi 1 

C9 — C10 — Cll 


i ta 1 /n\ 

130.3 (7) 


Cz o — Cz / — r e 1 


/0.1 (5) 


C6 — C10 — rez 


68. / (4) 


C26 — C27 — Fe 1 


68.5 (5) 


PA P 1 A T , -.'"> 

C9 — C10 — Fe2 


68.9 (4) 


PTO pn yrn 

C28 — C27 — H27 


127.3 


P11 P1A I - " , "> 

Cll — C 1 0 — r ez 


H/l zT /C\ 

124.6 (5) 


C26 — CZ7 — HZ 7 


127.3 


ptj Pin p^a 

C23 — C 1 9 — C20 


1 AzT T /ZTA 

106.2 (6) 


rel — CZ / — HZ / 


lz5. / 


P -) "1 pi A p 1 O 

CZ3 — C 1 9 — C 1 8 


lzi.8 (/) 


C26 — Fel — C25 


39.6 (4) 


P 1 A P 1 A P 1 O 

C20 — C19 — CI 8 


1 O A A i f\ 

130.0 (6) 


C26 — rel — C24 


66.8 (4) 


pn pin T7~1 

C23 — C 1 9 — F e 1 


CO A / /I \ 

68.9 (4) 


C25 — rel — C24 


39.3 (4) 


/-"in pin T7~1 

C20 — C19 — Fel 


/: a -i / /i \ 

69.4 (4) 


C26 — rel — C23 


123.0 (4) 


PIO P1A 

C18 — C19 — rel 


11/1 1 /C\ 

124.2 (5) 


f~\r\ r T> 1 PT) 

C25 — Fel — C23 


157.6 (4) 


P'-N'-N PT) P1A 

C22 — C23 — C 1 9 


1 aa 1 /n\ 

109.1 (7) 


C24 — rel — C23 


1 £. 1 O / A \ 

161.8 (4) 


PT^ Pn T7 1 

C22 — C2i — rel 


ZT A A / /I \ 

69.9 (4) 


C26 — rel — CZ7 


/II f\ t A\ 

41.0 (4) 


p i n pm r - , i 

C19 — C23 — rel 


T A A / A \ 

70.0 (4) 


C25 — rel — C27 


zn c ( a\ 

67.5 (4) 


P11 p O "> jtt) 

C22 — C23 — HZ 3 


125.5 


C24 — Fel — C27 


67.4 (4) 


P1 A pn TTT) 

C19 — C23 — H23 


125.5 


C23 — Fel — C27 


1 AO A / /I \ 

108.9 (4) 


Fel — C23 — H23 


1 1 ZT 1 

126.2 


CzO — rel — Czz 


1 10.0 (3) 


C14 — C15 — C16 


llz. / (6) 


C25— Fel— C22 


122.5 (4) 


C14— C15— H15A 


109.0 


C24— Fel— C22 


155.6 (4) 


CI 6— CI 5— H15A 


109.0 


C23— Fel— C22 


40.7 (3) 


C14— C15— H15B 


109.0 


C27— Fel— C22 


127.3 (4) 


C16— C15— H15B 


109.0 


C26— Fel— C28 


67.3 (4) 


HI 5 A— CI 5— H15B 


107.8 
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PTC T7—1 ri^o 

Cz5 — rel — CZ8 


/_"/_" O / A \ 

66.2 (4) 


C5 — C4 — C3 


1 f\H A /A\ 

107.9 (9) 


a v ~ i p'oo 

CZ4 — rel — Cz8 


1 Pi A { A \ 

39.4 (4) 


C5 — C4 — Fe2 


-T A O /C\ 

70.2 (5) 


PT) T7 ~ 1 poo 

Cz3 — rel — C28 


126.4 (4) 


C3 — C4 — F e2 


69.3 (5) 


p o "7 t?~i p^ o o 

Cz7 — r el — C28 


40.3 (4) 


r~* c a tt a 

C5 — C4 — H4 


1 o n 

126.0 


POO T7,»1 /"'OO 

Czz — rel — Cz8 


1 £ A 1 / /I \ 

164.1 (4) 


t~~* A T T A 

C3 — C4 — H4 


126.0 


C26 — Fel — C20 


161.8 (5) 


l -1 ^ /'"' 7 7 7 a 

Fe2 — C4 — H4 


126.0 


POC t -1 1 PO A 

C25 — Fel — C20 


1 ^ A O / /I \ 

124.8 (4) 


/"< -» P") P 7 

C2 — C3 — C4 


1 AO" O ZO\ 

107.8 (8) 


Cz4 — rel — CzO 


1 A /_ H / A \ 

106.7 (4) 


C ' ~\ PI 77 ^ 

C2 — C3 — Fe2 


-T A C /f \ 

70.5 (5) 


Cz3 — rel — CzO 


68.5 (3) 


C4 — C3 — rez 


70.4 (5) 


P0^7 T> 1 /~iia 

C27 — Fe 1 — G20 


154.3 (4) 


C2 — C3 — H3 


126.1 


POO i p rs i \ 

C22 — Fel — G20 


68.4 (3) 


p 7 p -) TTA 

C4 — C3 — H3 


1 O P 1 

126.1 


ri^O P" 1 POA 

C28 — Fel — G20 


1 1 A 1 /'J \ 

119.3 (3) 


T -1 ^ /" -) 7 70 

Fe2 — C3 — H3 


124.6 


C26 — Fel — C19 


156.7 (5) 


pi r p i 7 P11 

C15 — C14 — C13 


1 1 A O /C\ 

110.2 (5) 


C25 — Fel — C19 


160.6 (4) 


C15 — C14 — H14A 


i nn ^ 

109.6 


p- ^7 T" 1 1 P \ ( \ 

C24 — Fel — CI 9 


123.9 (4) 


P 1 O p -I/I TT1 y| * 

C13 — C14 — H14A 


109.6 


P' _ i pi a 

C23 — Fel — C19 


A 1 1 \ 

41.1 (3) 


pi f p 1 A TT1/1TJ 

C15 — C14 — H14B 


1 AA £ 

109.6 


pn T7 ^ i pin 

C27 — Fel — C19 


119.8 (3) 


PH p 1 A Tl 1 ATI 

C13 — C14 — H14B 


1 aa /r 

109.6 


POO T" i pi A 

C22 — Fel — C19 


69.2 (3) 


TT1 A A p 1 7 TT1 7 T* 

H14A — C14 — H14B 


1 AO 1 

108.1 


C28 — Fel — C19 


106.7 (3) 


PA/I P^O p ^> ~1 

L24 — C2 8 — C27 


1 A O 1 /ON 

108.7 (8) 


p ~) p» F7-.1 P 1 A 

CzO — rel — C19 


41.2 (3) 


p ^) /I POO T7„1 

Cz4 — Cz 8 — r e 1 


69.8 (5) 


Cz6 — r e 1 — Cz 1 


IZo.U (4) 


Cz / — Czo — rel 


zcn /c\ 
69.6 (5) 


Cz5 — rel — Czl 


1 AO jC /'JA 

108.6 (3) 


p ^ /l POO TTIO 

Cz4 — Cz 8 — Hz 8 


125.6 


C24 — Fel — C21 


1 AA A / A\ 

120.4 (4) 


prin POO TITO 

C27 — C28 — H28 


125.6 


C23 — Fel — C21 


68.3 (3) 


T -1 1 p ^ o TIIO 

Fel — C28 — H28 


126.4 


C27 — Fel — C21 


163.7 (4) 


r^^i r^r) r^-\ 

C3 — C2 — Cl 


1 ao 'l /n\ 

108.2 (9) 


PTl t> 1 P01 

C22 — Fel — C21 


40.2 (3) 


p^> PO T 1 O 

C3 — C2 — Fe2 


69.5 (5) 


poo t 1 1 ri/i i 

C28 — Fel — C21 


154.3 (4) 


p 1 PO T -1 O 

Cl — C2 — Fe2 


69.8 (4) 


CzO — rel — Czl 


A 1 1 /1\ 

41.1 (2) 


C ' ^) PO TTO 

C3 — Cz — Hz 


1 O C A 

125.9 


pin T7~ 1 O 1 

C19 — rel — Czl 


69.4 (3) 


p 1 PO T TO 

Cl — Cz — HZ 


1 'l c n 

125.9 


p o P 1 O po 

C3 — rez — Co 


109.0 (3) 


T7^.0 /" " O TTO 

r ez — Cz — Hz 


1Z6.4 


C3 — Fe2 — CI 


67.5 (4) 


f ^ 1 p r p 7 

Cl — C5 — C4 


1 AT A ZO\ 

107.9 (8) 


P O E7 _ ~) p 1 

C8 — rez — CI 


171.7 (4) 


p 1 PC T7„0 

Cl — C5 — r ez 


69.6 (5) 


PO P, O p / 

C3 — rez — Co 


147.6 (4) 


p /I PC T7 „0 

C4 — C5 — r ez 


p p, a /C\ 

69.9 (5) 


pin T7 „ O p p 

Co — Fe2 — Co 


68.3 (3) 


Z^ 1 1 /^C T TC 

Cl — C5 — H5 


126.0 


p- i T" 1 i"\ p p 

CI — Fe2 — Co 


1 1 A A / A\ 

110.4 (4) 


Z" 1 /I p c T TC 

C4 — C5 — H5 


126.0 


C3 — Fe2 — C7 


115.3 (3) 


T -1 O P~" C T TC 

Fe2 — C5 — H5 


1 O P A 

126.0 


i~*0 O P~" "7 

C8 — rez — C7 


A A C /") \ 

40.5 (3) 


PO A PTC f ' ~) /_ 

Cz4 — Cz5 — Cz6 


1 A A 1 / 1 A\ 

109.1 (10) 


p 1 T7„0 r~*n 

CI — r ez — C / 


133.3 (4) 


p O /l PTC T?„1 

Cz4 — Cz j — r e 1 


*7A H 

/0.6 (o) 


C ' C TT^O P "7 

Co — Fe2 — C7 


41.0 (3) 


(~ ' "\ /_ POC T7„1 

Cz6 — CZ5 — rel 


o9.7 (5) 


C3 — F e2 — C9 


ill A / A\ 

132.0 (4) 


p O /l PTC TTOC 

CZ4 — Cz5 — Hz 5 


a 

125.4 


/"i o T-i ^ pa 

Co — Fe2 — C9 


41.6 (3) 


P^OP P^OC TTOC 

C26 — C25 — H25 


125.4 


Cl — Fe2 — C9 


\4b.2 (3) 


77 ^ 1 POC TTOC 

rel — CZ5 — HZ5 


1 o c o 

125.8 


p p p i p p\ 

Co — Fe2 — C9 


68.7 (4) 


P~"0 /"• 1 PC 

C2 — Cl — C5 


1 AO 1 / A\ 

108.1 (9) 


C / — Fez — C9 


69.5 (3) 


Cz — Cl — Fez 


/O.z (4) 


C3— Fe2— C2 


40.0 (4) 


C5— Cl— Fe2 


70.4 (5) 


C8— Fe2— C2 


132.6(3) 


C2— Cl— HI 


126.0 


Cl— Fe2— C2 


40.0 (3) 


C5— Cl— HI 


126.0 


C6— Fe2— C2 


116.9(4) 


Fe2— Cl— HI 


125.0 


C7— Fe2— C2 


110.0(4) 


C7— C6— C10 


109.5 (7) 
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C9 — F e2 — C2 


171.5 (4) 


C3 — rez — C4 


40.3 (3) 


p o T7~1 P /I 

C8 — r e2 — C4 


115.4 (4) 


P- 1 T~'~'"i P A 

CI — r ez — C4 


67.2 (4) 


C6 — Fe2 — C4 


171.3 (3) 


PT T7~'"l P A 

C7 — Fe2 — C4 


146.6 (4) 


pa t?~o p a 

C9 — F e2 — C4 


1 AO A i A\ 

108.4 (4) 


C2 — b ez — C4 


67.1 (4) 


C3 — rez — C5 


0/.4 (3) 


C8 — Fe2 — C5 


146.8 (4) 


p 1 T7~0 p c 

CI — Fe2 — C5 


39.9 (4) 


Co — Fe2 — C5 


133.0 (3) 


p"7 r~ ~i pc 

C / — Fez — C5 


1 /z.z (4J 


pa T7~^ PC 

C9 — Fe2 — C5 


114.6 (4) 


C2 — Fe2 — C5 


67.0 (3) 


C • a D _ o p c 

C4 — F e2 — C5 


39.9 (3) 


P*} T7 O pin 

C3 — Fez — CIO 


l /u.y (4) 


P O T7„0 P 1 A 

C8 — Fe2 — CIO 


z:a 1 /">\ 

69.1 (3) 


CI — Fe2 — CIO 


115.7 (3) 


p / T7~1 pi A 

Co — Fe2 — CIO 


40.8 (3) 


p"7 ir-*o nn 
C / — F ez — C 1 0 


£A /I /1\ 

69.4 (3) 


PA T7~^ P 1 A 

C9 — Fe2 — CIO 


ylA O /T\ 

40.8 (3) 


C2 — Fe2 — CIO 


1 /IT ^ / /I \ 

147.5 (4) 


C4 — Fe2 — CIO 


131.8 (3) 


PC 17^.0 Pin 

CD — Fez — CIO 


1 AO A 
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PIA T7~1 (~ ' C P'l 

C 1 0 — F e2 — C6 — C7 


1 1A £L / £\ 

120.6 (6) 


C4 — F ez — C 1 0 — C9 


67.2 (6) 


p 1 !-■--> p ' p p 1 n 

C3 — Fe2 — C6 — C10 


n< 1 pc\ 

-174.2 (5) 


pc y^o pia pa 

C5 — Fez — CIO — C9 


1 A^ A /C\ 

106.0 (5) 


PO T7~T p/: PIA 

C8 — Fe2 — C6 — C10 


oo n tz\ 

—82.7 (5) 


C3 — r ez — C 1 0 — C 1 1 


OA C / 1 A\ 

-84.5 (19) 


C ' 1 T7^.1 p " p pin 

C 1 — r e2 — C 6 — C 1 0 


1 A /_ 1 /C\ 

106.1 (5) 


P O "C^l PI A pi 1 

C o — b ez — C 1 0 — C 1 1 


— 163.6 (/J 


PO i~vp p " p p 1 a 

C / — r ez — Co — C 1 0 


1 OA zC 

— lzO.6 (6) 


p 1 T7„.1 pi A pi 1 

C 1 — b ez — C 1 0 — C 1 1 


23.6 (8) 


C ' l\ l— ' . ~\ P/P P1 A 

C9 — r e2 — C6 — C 1 0 


in h / a\ 

-37.7 (4) 


p < p C^O P1A p 1 1 

Co — r ez — C 1 0 — C 1 1 


115.6 (8) 


p ' ~) T7^1 p < p PIA 

C2 — r ez — C6 — C 1 U 


1 /in i 

149.3 (4) 


pin l - " P1A pi 1 

C7 — r ez — C 1 0 — C 1 1 


1 CI T pn\ 

152.7 (7) 


C ' A T7^.1 p 1 p p 1 A 

C4 — r ez — C6 — C 1 0 


1 A {1 \ 

34 (3) 


pin T7,«1 pi A pi 1 

C9 — F ez — C 1 0 — C 1 1 


1 1 C 1 /o\ 

-125.2 (8) 


C 5 — F e2 — C 6 — C 1 0 


66.6 (6) 


po T7~0 p 1 A PI 1 

Cz — F ez — C 1 0 — C 1 1 


57.6 (9) 


pic pi/i ni ni 

C15 — C14 — C13 — C12 


£L 1 C ZO\ 

61.5 (8) 


p ,1 T~" r\ p i p\ p 1 -i 

C4 — Fez — C 1 0 — C 1 1 


-57.9 (8) 


p i n p ^ 1 o p " 1 p" p i o 

C19 — CI 8 — C16 — C17 


1 "7 A "7 /n\ 

-179.7 (7) 


p r t> »"> p i p\ p 1 i 

C5 — Fez — C 1 0 — C 1 1 


-19.2 (7) 


p i n p " 1 o p ^ 1 p" p i c 

C19 — C18 — C16 — C15 


-0.7(11) 


PT1 poa pin piT) 

Cz 1 — C20 — C 1 9 — C23 


0.6 (8) 


r\ 1 pn p-- i p pio 

0 1 — C 1 7 — C 1 6 — C 1 8 


i A / 1 n\ 

3.0 (10) 


t?„i pia pin p ' i "> 

r el — C20 — C 1 9 — C23 


59.4 (5) 


pn pn pi/^ pio 

C12 — C17 — C16 — CI 8 


1 T7 O /^\ 

-177.3 (6) 


P 1 p r\ pi p 1 pi p 1 Q 

Czl — CzO — C19 — C18 


1 -7/ o pn\ 

-176.8 (7) 


/ \ i p 1 -7 p | /- p i 

Ol — C17 — C16 — CI 5 


i — 7 p n / "7 \ 

-176.0 (7) 


T7~ 1 P1A pi A p| o 

Fel — CzO — C 1 9 — C 1 8 


1 1 O A SH\ 

-118.0 (7) 


P11 p < i -7 P1PT pi; 

C12 — C17 — C16 — C15 


1 T / A\ 

3.7 (9) 


r^^)A no r- i 
Cz 1 — CzO — C 1 y — F e 1 


CO o /c\ 

— 5e. s (5) 


C14 — CI 5 — C16 — Clo 


1 C"7 C i 

— 15 /.5 (6) 


P 1 £L pin pin POO 

C 1 6 — C 1 8 — C 1 9 — C23 


167.6 (7) 


pi/i pic pi/: pn 

C 14 — C 1 5 — C 1 6 — C 1 7 


O 1 A 

21.4 (9) 


p i p 1 o p 1 A P 1 A 

C 1 6 — C 1 8 — C 1 9 — CzO 


-15.4 (13) 


/"'i p" /"<i c pii /i pi o 

C26 — C25 — C24 — C28 


-1.3 (12) 


p l p PIO p| A 1 

C 1 6 — C 1 8 — C 1 9 — F e 1 


-106.3 (8) 


T7~1 PIC p 1 /I PIO 

rel — C25 — C24 — Cz 8 


-60.6 (7) 


Czo — Fel — C19 — C23 


55.4 (10) 


Cz6 — Cz5 — Cz4 — rel 


CA 1 fH\ 

59.3 (/) 


C25 — Fel — C19 — C23 


1 /~"7 O P A\ 

-167.8 (9) 


pn pi o p " i j p i c 

C27 — C28 — C24 — C25 


1 1/1 1\ 
1.2 (12) 


P ' ^\ J T-> 1 P 1 P\ PI 1 -) 

C24 — Fel — C19 — C23 


166.3 (5) 


T"> i pi o P^ 1 ^ PI C 

Fel — C28 — C24 — C25 


60.2 (7) 


P 1*7 J7 ^ 1 p i a p^> 1 

C27 — r el — C 1 9 — C23 


OA A 

84.9 (6) 


pn PIO p~"^ /l 

C27 — C2 8 — C24 — b e 1 


CA A sn\ 

-59.0 (7) 


POO f ' l A / "1 "> 

Czz — b e 1 — C 1 9 — Cz3 


-37.1 (4) 


p ^ P" T7„1 pi/1 PIC 

Cz6 — r el — Cz4 — Cz5 


—36.9 (6) 


PTO _ i P1A pn 

C28 — Fel — C19 — C23 


126. 7 (6) 


P1 0 p 1 /I PIC 

C23 — r e 1 — C24 — Cz 5 


1 /i o /I A\ 

— 163.3 (10) 


1 A T 1 1 p ■< i n p i •-) 

C20 — Fel — C19 — C23 


-117.7 (6) 


pn f— » i pi a /"'i c 

C27 — Fel — C24 — C25 


-81.6 (6) 


P1I T7„ 1 p|A P ' 1 -> 

Czl — rel — C19 — C23 


OA O / yl \ 

80.2 (4) 


PTl T7~1 PT/1 POC 

C22 — F e 1 — C24 — Cz 5 


C A £ f 1 1 \ 

50.6 (11) 


P 1 P T7 ^ l p| A P")A 

Czo — r el — C 1 9 — CzO 


1 HI A ZO\ 

1 /3.0 (e) 


pin 17^.1 PO/1 POC 

Cz8 — Fel — Cz4 — C25 


1 1 O A /OA 

— Ho.9 (s) 


/~1 /-» r 1 T" 1 /" "* i n p i pv 

C25 — Fel — C19 — C20 


-50.1 (11) 


p in i— ' i pi a p < i c 

C20 — Fel — C24 — C25 


125.0 (6) 


p ■> ~\ a T7^.1 pm pin 

C24 — r el — C 1 9 — CzU 


-76.0 (5) 


pm T7-.1 p~" 1 /I PIC 

C 1 9 — r el — C24 — C25 


166.8 (6) 


poo r^i pm pin 

C23 — fel — C19 — CzO 


117.7 (6) 


Pll T7~1 PI /] PIC 

C2 1 — b el — Cz4 — C25 


OO A ZO"\ 

82.4 (7) 


p i -7 i— ■ . i pin pin 

Cz7 — rel — C19 — CzO 


—157.4 (5) 


P1 p" l— ' 1 PI /I pio 

C26 — r e 1 — Cz4 — C2 8 


Ol A ( £L\ 

82.0 (6) 


ph T7^.1 pm pin 

Czz — r el — C 1 9 — CzO 


OA C ( A \ 

80.6 (4) 


PIC . l PI A PIO 

C25 — rel — Cz4 — C28 


1 1 O A ZO\ 

118.9 (8) 


p^ i o T 1 1 p^ 1 n p • 1 A 

C28 — Fe 1 — C 1 9 — C20 


-115.7 (5) 


P11 I - ' | PI/I PIO 

C23 — Fel — C24 — C28 


A A A ( 1 A \ 

-44.4 (14) 


pi i T?~1 pm nn 

C2 1 — r el — C 1 9 — C20 


in C / A\ 

37.5 (4) 


POT T7~1 PT/1 POO 

C27 — Fel — C24 — C28 


TT 1 /C\ 

37.3 (5) 


p ^ ~> p T7 ^ i p i a PIO 

C26 — r el — C 1 9 — C 1 o 


£. 1 A /1 1 \ 

—61.9 (11) 


POO T7~1 PO/1 POO 

C22 — F e 1 — C24 — Cz 8 


1 jCA C f £L\ 

169.5 (6) 


PIC i P1A p 1 o 

C25 — Fel — C19 — C18 


T A A / 1 1\ 

74.9 (12) 


POA T7~1 PO/1 POO 

C20 — Fel — C24 — C28 


1 1 /T 1 

-116.1 (6) 


P^ A T7^1 P1A PIO 

C24 — Fel — C19 — C18 


A A A ZO\ 

49.0 (8) 


pm T7~1 PO/1 POO 

C 1 9 — F e 1 — C24 — C2 8 


o" /i o /z:\ 

—74.3 (6) 


PT1 T7~1 P1A no 

Czj — rel — C19 — C18 


1 H 1 /OA 

— 11 /.J (8) 


PO 1 T7~1 PO/1 POO 

Czl — rel — Cz4 — C2o 


1 C O T /C\ 

— 158. / (5) 


C27— Fel— CI 9— CI 8 


-32.4 (8) 


C10— Cll— C12— C17 


179.1 (7) 


C22— Fel— C19— C18 


-154.4 (7) 


C10— Cll— C12— C13 


-1.6(11) 


C28— Fel— C19— C18 


9.4 (7) 


01— C17— C12— Cll 


3.6(10) 


C20— Fel— CI 9— CI 8 


125.0 (8) 


C16— C17— C12— Cll 


-176.1 (6) 


C21— Fel— CI 9— CI 8 


162.5 (7) 


01— C17— C12— C13 


-175.7(7) 
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C21- 


-C22— C23— C19 


A 1 ZO\ 

V.J (&) 


Fel- 


-C22— C23— C19 


-59.2 (5) 


C21- 


-C22— C23— Fel 


59.5 (5) 


C20— CI 9— C23— C22 


n c /o\ 

-0.5 (8) 


C18- 


-CI 9— C23— C22 


1 HH A { £L \ 

177.0 (6) 


Fel- 


-CI 9— C23— C22 


59.1 (5) 


C20— CI 9— C23— Fel 


-59.7 (5) 


C18- 


-CI 9— C23— Fel 


1 1 *7 A SH\ 

117.9 (7) 


C26- 


-Fel— C23— C22 


82.5 (6) 


C25- 


-Fel— C23— C22 


A A 1 / 1 A\ 

49.1 (10) 


C24- 


-Fel— C23— C22 


i "i / 1 1 \ 

-159.3 (11) 


C27- 


-Fel— C23— C22 


lz5.8 (5) 


C28- 


-Fel— C23— C22 


lo/.z (D) 


C20— Fel— C23— C22 


O 1 C / A\ 

-81.5 (4) 


C19- 


-Fel— C23— C22 


1 O A 1 //'X 

-120.3 (6) 


C21- 


-Fel— C23— C22 


-37. 1 (4) 


C26- 


-Fel— C23— C19 


—Id /.z (pj 


C25- 


-Fel— C23— C19 


1 jCA /I AO\ 

169.4 (8) 


C24- 


-Fel— C23— C19 


1 A A / 1 1 \ 

-39.0 (13) 


C27- 


-Fel— C23— C19 


1 1 /I A /f \ 

-114.0 (5) 


C22- 


-Fel— C23— C19 


120.3 (6) 


C28- 


-Fel— C23— C19 


-72.5 (6) 


C20— Fel— C23— C19 


38.8 (4) 


C21- 


-Fel— C23— C19 


83.2 (4) 


C3- 


-Fe2— C4— C5 


-119.1 (8) 


C8- 


-Fe2— C4— C5 


1 C 1 1 / £L\ 

151.1 (6) 


Cl- 


-Fe2— C4— C5 


-37.5 (5) 


C6- 


-Fe2— C4— C5 


1 O /'J \ 

38 (3) 


C7- 


-Fe2— C4— C5 


—i /z.y (Oj 


C9- 


-Fe2— C4— C5 


1 A/" T //'X 

106.7 (6) 


C2- 


-Fe2— C4— C5 


O 1 A { £\ 

-81.0 (6) 


C10- 


-Fe2— C4— C5 


CH o /a\ 

67.2 (7) 


C8- 


-Fe2— C4— C3 


on o /£\ 
—89.5 (6) 


Cl- 


-Fe2— C4— C3 


81.6 (6) 


C6- 


-Fe2— C4— C3 


1 CH /1\ 

157 (2) 


C7- 


-Fe2— C4— C3 


CI A / A \ 

-53.9 (9) 


C9- 


-Fe2— C4— C3 


— 1J4.3 (5) 


C2- 


-Fe2— C4— C3 


i o A /r\ 

38.0 (5) 


C5- 


-Fe2— C4— C3 


1 1 A 1 ZO\ 

119.1 (8) 


ClO- 


-Fe2— C4— C3 


—173.7 (5) 


C5- 


-C4— C3— C2 


1 1/1 A\ 

-1.1 (10) 


Fe2- 


-C4— C3— C2 


/^A A 

-60.9 (6) 


C5- 


-C4— C3— Fe2 


CA A /£\ 

59.9 (6) 


C8- 


-Fe2— C3— C2 


1 *5 /I O /CA 

— 1.34.8 (5) 


Cl- 


-Fe2— C3— C2 


37.2 (6) 


C6- 


-Fe2— C3— C2 


-55.6 (8) 


C7- 


-Fe2— C3— C2 


-91.4 (6) 


C9- 


-Fe2— C3— C2 


-175.9(5) 


C4- 


-Fe2— C3— C2 


118.0 (7) 



C16- 


-C17— C12— C13 


A C / A\ 

4.5 (9) 


C14- 


-C13— C12— Cll 


1 A A A 

144.0 (6) 


C14— C13— C12— C17 


-36.7 (8) 


C24- 


-C25— C26— C27 


A C\ 1 1 1 \ 

0.9 (11) 


Fel- 


-C25— C26— C27 


60.8 (6) 


C24- 


-C25— C26— Fel 


-59.9 (7) 


C28— C27— C26— C25 


A *"* /1 A\ 

-0.2 (10) 


r ei- 


cn roA ni^ 


-60.9 (6) 


C1Q 


Cll Cl£. T7^1 

— uz / — L/Zo — rei 


60.7 (6) 


C1A 


— r e i — v^>z o — \^ z z> 


3b. 7 (6) 


cii. 


Vp>\ Clf* Cl^ 


-160.7 (6) 


Cll 


— r e 1 — L-Z o — L.Z 3 


1 1 O -1 {C\\ 

118.4 (9) 


Cll 


t?«i r 1 ?/; r 1 ?^ 


—117.2 (6) 




pvi r 1 ?^ 


TA ^ /"7\ 

79.6 (7) 


cic\ 


— rei — L-.ZO — v„/Zj 


-35.7 (14) 


p 1 o 


T7^1 Cl£* CIS 


159.1 (8) 


p? 1 

V^Z 1- 


T7^1 Clfs. CIS, 


— /5.0 (/) 


cis 


p„i p 1 ")/; Cll 


-118.4 (9) 


P9A 


Cll 

— r c 1 — ^ZO — l_.Z / 


-81.7 (6) 


Cl^K 


T7^1 Clf* Cll 
— rei — uzo — v^z / 


OA A /H\ 

80.9 (7) 


Cll 


Clf* Cll 

— r e i — ^zo — l>z / 


124.4 (6) 




V(±\ Clfi Cll 

— rei — lzo — i 


TOO 

-38.8 (6) 


p^n 


T7^1 Cl£* Cll 
— rei — L-ZO — I 


~\ C A 1 / 1 A\ 

-154.1 (10) 


p 1 q 


PV1 Clf, Cll 

— rei — L-.zo — i 


A A *7 /1 1\ 

40.7 (12) 


p? 1 


V(±\ Clfi Cll 

— rei — L-.zo — i 


166.6 (6) 


Cf* 


pin cq 


A A ZO\ 

0.9 (8) 


r 1 1 1 


pin ro pc 
— L> i u — v^y — L-o 


1 HH 1 

177.1 (7) 


r ez— 


pin pq rs 


CA 1 /C\ 

59.1 (5) 


Cf, 


pin pq v&i 
l i u — — r ez 


CO O /CA 

— 5o. z (5) 


p 1 1 


pin po Vol 
— 1 u — v^y — r ez 


1 1 O A SH\ 

118.0 (7) 


p^ 


Ve*i cq Pin 
i ez — t^y — l> i u 


1 Tl A /f \ 

-172.0 (5) 


— 


Pp7 po pin 

-r ez — L>y — i u 


118.6 (8) 


P1 


-r ez — L^y — c i u 


—5 /.3 (10) 


PA 


inoO pq pin 
-r ez — v^y — 1 u 


37.8 (4) 


C7- 


-Fe2— C9— C10 


O 1 o / c\ 

81.8 (5) 


C2- 


-Fe2— C9— CIO 


170 (2) 


C4- 


-Fe2— C9— C10 


111 c /c\ 

—133.5 (5) 


C5- 


-Fe2— C9— CIO 


A1 A { £\ 

-91.0 (6) 


C3- 


-Fe2— C9— C8 


/^A 1 /*7\ 

69.3 (7) 


Cl- 


-Fe2— C9— C8 


-176.0 (8) 


C6- 


-Fe2— C9— C8 


OA A ( £\ 

-80.9 (6) 


C7- 


-Fe2— C9— C8 


1 ^ O /C\ 

-36.8 (5) 


C2- 


-Fe2— C9— C8 


C 1 /1\ 

51 (3) 


C4- 


-Fe2— C9— C8 


1 A"7 o 

10 /.5 (6) 


C5- 


-Fe2— C9— C8 


150.4 (6) 


C10- 


-Fe2— C9— C8 


-118.6(8) 


C6— C7— C8— C9 


0.6 (9) 


Fe2- 


-C7— C8— C9 


-58.8(5) 


C6- 


-C7— C8— Fe2 


59.4 (5) 
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C5 — b ez — C3 — Cz 


80.6 (6) 




C 1 0 — C 9 — C 8 — C 7 




A A /A\ 

-0.9 (9) 


C 1 0 — F e2 — C3 — C2 


1 A A 1 / 1 T\ 

149.1 (17) 




F e2 — C 9 — C 8 — C 7 




59.1 (5) 


C o — F ez — C3 — C4 


107.2 (6) 




C 1 0 — C 9 — C 8 — F e2 




/^A A /C\ 

-60.0 (5) 


C 1 — F ez — C3 — C4 


on o /£\ 

-80.8 (6) 




C3 — Fe2 — C8 — C7 




107.1 (5) 


Co — F ez — C3 — C4 


-173.7 (6) 




C 1 — F e2 — C 8 — C7 




A A ("> \ 

44 (3) 


C7 — Fez — C3 — C4 


150.6 (5) 




C6 — Fe2 — C8 — C7 




-38.4 (4) 


C9 — r ez — C3 — C4 


66.1 (6) 




C9 — r ez — C8 — C7 




1 OA 1 /"7\ 

-120.3 (7) 


Cz — r ez — C3 — C4 


1 1 O A {H\ 

-118.0 (7) 




Cz — r ez — C 8 — C7 




^O O 

68.8 (7) 


C j — r ez — C3 — C4 


-37.4 (5) 




C4 — rez — Co — C / 




1 jO.z pj 


C 1 0 — F ez — C3 — C4 


31 (2) 




C5 — F e2 — C8 — C7 




-175.4 (6) 


C16 — C15 — C14 — C13 


CI T /A\ 

—53.7 (9) 




C 1 0 — F e2 — C8 — C7 




-82.4 (5) 


Cz6 — Cz7 — Cz8 — Cz4 


A /I 1 \ 

—0.6 (11) 




C ' o --> PO /^A 

C 3 — r ez — C o — C 9 




-132.7 (6) 


t?~i pn poo po /i 

rel — Cz7 — Cz8 — Cz4 


59.1 (7) 




C 1 — F e2 — C8 — C9 




164 (3) 


Clfx P?7 P9S 

lzo — lz / — vZo — rei 


Dy . 1 \p) 




v o — r ez — v o — \^ y 




Ol.7 ^OJ 


C26— Fel— C28— C24 


-80.5 (7) 




C7— Fe2— C8— C9 




120.3 (7) 


C25— Fel— C28— C24 


-37.3 (6) 




C2— Fe2— C8— C9 




-171.0(7) 


C23— Fel— C28— C24 


164.3 (5) 




C4— Fe2— C8— C9 




-89.5 (6) 


C27— Fel— C28— C24 


-120.0(8) 




C5— Fe2— C8— C9 




-55.1 (9) 


C22— Fel— C28— C24 


-164.0(10) 




C10— Fe2— C8— C9 




37.9 (5) 


Hydrogen-bond geometry (A, °) 


D — H—A 




D — H 


U-A 


D-A 


D — H—A 


CIS— H1S1-01 




0.97 


2.46 


3.210(9) 


133 


CIS— H1S2-01' 




0.97 


2.25 


3.098 (9) 


145 



Symmetry code: (i) -x+2,y-l/2, -z+1. 



Dihedral angles (°) for selected planes 





Atoms defining 
plane 


1 -Plane 


Cpsl -Plane 


Cpl -Plane 


Cp2-Plane 


1 -Plane 


01/C12/C16/C17 










Cpsl -Plane 


C19-C23 


11.2(4) 








Cpl -Plane 


C24-C28 


10.5 (6) 


1.2 (6) 






Cp2-Plane 


C1-C5 


19.4 (5) 


9.3 (5) 


9.4 (6) 




Cps2-Plane 


C6-C10 


20.3 (4) 


10.0 (5) 


10.1 (6) 


1.1(5) 
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